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ECOLOGICAL DISTRIBUTION AND CRUDE DENSITY OF 
BREEDING BIRDS ON PRAIRIE WETLANDS 
HAROLD A. KANTRUD. U.S. Fish and Wildlife Service, Northern Prairie Wildlife Research Center, Jarnestown, ND 58401 
ROBERT E. STEWART, U.S. Fish and Wildlife Service, Northern Prairie Wildlife Research Center, Jarnestown, ND 58401 
Abstract: Breeding populations of 28 species of wetland-dwelling birds other than waterfowl (Anatidae) 
were censused on 1,321 wetlands lying within the prairie pothole region of North Dakota. Ecological distri- 
bution and two crude measures of relative density were calculated for the 22 commonest species using eight 
wetland classes. Semipermanent wetlands supported nearly two-thirds of the population and were used by 
all 22 species, whereas seasonal wetlands contained about one-third of the population and were used by 20 
species. Semipermanent, fen, and temporary wetlands contained highest bird densities on the basis of wetland 
area; on the basis of wetland unit, densities were highest on semipermanent, permanent, alkali, and fen 
wetlands. The highest ranking of semipermanent wetlands by all three measures of use was probably because 
these wetlands, as well as being relatively numerous and large, were vegetatively diverse. The fairly large 
proportion of the bird population supported by seasonal wetlands was a result of wetland abundance and 
moderate vegetative diversity. Increased vegetative diversity results from the development of characteristic 
zones of hydrophytes at sites where water persists longer during the growing season. Frequent cultivation 
of prairie wetlands results in the replacement of tall, robust perennials by bare soil or stands of short, weak- 
stemmed annuals that likely are unattractive to nesting birds. 
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Approximately 39% of the 353 valid patterns of use observed among the wet- 
species on the North Dakota bird list land classes. 
(Faanes and Stewart 1982) use wetlands. We thank D. W. Larson and C. R. Mad- 
Of the 223 species with known or inferred sen who assisted with the general field- 
breeding status in the state, nearly 26% work in 1965 and G. L. Krapu who re- 
are marsh or aquatic birds other than wa- viewed the manuscript. 
terfowl (Anatidae). Little information on 
the wetland habitats used by this large and 
important group of birds is available. Pub- 
lic works projects, construction related to 
energy production, private drainage 
schemes, and uncontrolled soil erosion 
continue to deplete and degrade habitat 
for wildlife in North Dakota. Therefore, 
it is important that the habitat required 
by these birds be more clearly define,d if 
we are to ascertain the impact of losses 
and properly manage remaining habitats. 
Here we report the ecological distribution 
and density of some of the common species 
that breed in natural wetland basins in the 
prairie pothole region of North Dakota and 
provide a brief discussion of some of the 
basic factors believed responsible for the 
WETLAND HABITAT 
The system used to classify wetlands 
during this study (Stewart and Kantrud 
1971) was developed specifically for the 
prairie pothole region of south-central 
Canada and north-central United States. 
Unlike the systems of Shaw and Fredine 
(1956) and Cowardin et al. (1979), which 
essentially classify various vegetated or 
nonvegetated areas or zones of wetland, 
the system of Stewart and Kantrud (1971) 
classifies entire basins which may contain 
one or more vegetative zones. In this sys- 
tem, the following five basic classes are 
distinguished on the basis of water per- 
manence (degree of water retention) as 
indicated by the vegetative zone occupy- 
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ing the central or deepest part of the 
wetland basin: ephemeral, temporary, 
seasonal, semipermanent, and permanent. 
Special classes include alkali, character- 
ized by the intermittent occurrence of 
shallow, hypersaline surface water, and 
fen, recognized by a characteristic zone 
of fen vegetation that develops on areas 
containing surficial exposures of alkaline 
groundwater. 
In North Dakota, many ephemeral, 
temporary, and seasonal wetlands are tilled 
for agricultural purposes. This presents 
problems for wetland classification. Cul- 
tivation in and around ephemeral wet- 
lands usually results in soil movement and 
siltation which virtually eliminates these 
wetlands. Tilled temporary and seasonal 
wetlands often could not be assigned to 
their respective basic classes because plant 
species which would differentiate the 
classes were not present. Wetlands of this 
type were designated as undifferentiated 
tillage wetlands. 
METHODS 
Bird censuses were conducted in con- 
junction with waterfowl studies in the 
prairie pothole region of North Dakota 
(Fig. 1) during 1965, 1968, and 1969. 
Water levels in the wetlands were about 
average in 1965, below average in 1968, 
and above average in 1969. Bird censuses 
on dry wetlands are not included in this 
report. In 1965, data were obtained from 
wetlands selected subjectively in Stutsman 
and Kidder counties. These were uncom- 
mon classes of wetlands not found in suf- 
ficient amounts by later sampling. During 
1968, data were gathered from wetlands 
lying within 194 quarter-section (64.7 ha) 
sample plots selected at random within the 
entire prairie pothole region. In 1969, 
censuses were restricted to the southwest- 
ern portion of the region. Random cluster 
Fig. 1. Distribution of the prairie pothole region in North 
America (inset) and North Dakota. All of the region in North 
Dakota was sampled in 1968; only the diagonally hatched 
portion was sampled in 1969. Rectangular area shows border 
of Stutsman and Kidder counties where information from sub- 
jectively selected wetlands was gathered in 1965. 
sampling was used in 1969; each cluster 
consisted of four quarter sections that 
formed the corners of a square with di- 
mensions of 3.2 x 3.2 km. The total 1969 
sample contained 120 quarter sections 
grouped as 30 clusters. Procedures used to 
stratify the region, determine sample sizes, 
and select sample units have been de- 
scribed previously (Stewart and Kantrud 
1972, 1973). Information from 1,321 wet- 
lands containing water, with a total area 
of 23.25 km2, is included in this report 
(Table 1). 
Censuses were conducted by two ob- 
servers between 0.5 hours after sunrise and 
0.5 hours before sunset when sustained 
wind velocities did not exceed 25 km/ 
hour. On the quarter-section plots, each 
observer censused birds on a rectangular 
half of the sample unit. Each observer 
tried to avoid flushing birds on wetlands 
within his half of the sample unit. How- 
ever, at the end of each census it was nec- 
essary to compare notes on birds flushed 
to avoid duplications in the counts. Dur- 
ing censuses of large wetlands, one ob- 
server counted birds from a high vantage 
J. Wildl. Manage. 48(2):1984 
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Table 1. Number and area of wetlands censused: 
Wetland class 
Area Mean area 
N 95 (km2) x (ha) 
Ephemeral 
Temporary 
Seasonal 
Semipermanent 
Permanent' 
Alkale 
Fenc 
Undifferentiated tillage 
Totals 
- - - - - - - - - - - - - - 
a Maximum number and acreage of wetlands with surface water. 
btr = <O05 km2. 
Figures include 11 permanent, 5 fen, and 4 alkali wetlands nonrandomly selected and censused during 1965; all other wetlands censused 
during random sample surveys conducted in 1968 and 1969. 
point while the other observer flushed and 
counted birds while wading a zigzag 
course through the wetland. Counts were 
based primarily on numbers of indicated 
pairs during peak breeding periods. The 
highest number of indicated pairs was al- 
ways selected when more than one count 
was available for a species within its peak 
breeding period. 
Indicated "pairs" of red-winged (Age- 
laius phoeniceus) and yellow-headed 
(Xanthocephalus xanthocephalus) black- 
birds were based on observed territorial 
males, even though many more females 
were present. Each male or female north- 
ern harrier (Circus cyaneus) observed was 
considered to represent a pair unless birds 
of both sexes were seen on a single wet- 
land. Density estimates of the pied-billed 
grebe (Podilymbus podiceps) and rails 
(Rallidae) are probably low due to their 
silent, secretive behavior and their reluc- 
tance to flush from heavy cover. Colonial- 
nesting species (e.g., white pelican [Pele- 
canus erythrorhynchos], double-crested 
cormorant [Phalacrocorax auritus], and 
gulls [Laridae]) that used the wetlands but 
nested elsewhere were not counted. 
The chronology of censuses was adjust- 
ed slightly each year to compensate for 
variable phenological conditions. In 1965 
each wetland was censused once during 
5-16 May and again during 7-24 June. In 
1968 wetlands were censused 23 April-15 
July. Each wetland was censused once or 
twice. Wetlands censused once were those 
visited 15 May-7 June. Censuses conduct- 
ed 23 April-7 June were considered valid 
for killdeer (Charadrius vociferus), an 
early-nesting species. Estimates of indi- 
cated pairs of mid-nesting species were 
derived from wetlands censused 15 May- 
15 July. Species considered mid-nesters 
were northern harrier, Virginia rail (Ral- 
lus limicola), sora (Porzana carolina) , 
American coot (Fulica americana), pip- 
ing plover (Charadrius melodus), willet 
(Catoptrophorus semipalmatus), marbled 
godwit (Limosa fedoa), American avocet 
(Recurvirostra americana), Wilson's phal- 
arope (Phalaropus tricolor), black tern 
(Chlidonias niger), yellow-headed black- 
bird, red-winged blackbird, and savannah 
sparrow (Passerculus sandwichensis). 
Censuses conducted 22 May-15 July were 
used to estimate breeding pairs of late- 
nesting species including horned grebe 
(Podiceps auritus), eared grebe (P. nigri- 
collis), western grebe (Aechmophorus 
occidentalis), pied-billed grebe, black- 
crowned night-heron (Nycticorax nycti- 
corax), American bittern (Botaurus len- 
J .  Wildl. Manage. 48(2):1984 
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Table 2. Distribution (%) of breeding birds among classes of wetlands.' 
Wetland class 
Species 
Pairs Undiffer- 
in sample Ephem- Tempo- Semiper- Per- entiated 
N era1 rary Seasonal manent manent Alkali Fen tillage 
Horned grebe 11 64 36 
Eared grebe 35 54 34 11 
Western grebe 20 5 95 
Pied-billed grebe 111 23 68 7 1 
Black-crowned night-heron 36 6 75 19 
American bittern 54 2 30 69 
Northern harrier 13 23 77 
Virginia rail 14 14 86 
Sora 154 1 45 54 
'4merican coot 1,648 trb 24 72 4 
Killdeer 5 1 4 53 39 4 
Willet 118 2 56 39 3 1 
Marbled godwit 65 3 57 37 3 
American avocet 45 38 47 9 7 
Wilson's phalarope 257 4 60 30 4 tr 3 
Black tern 410 tr 25 72 2 tr 
Marsh wren 193 9 91 
Common yellowthroat 60 48 52 
Yellow-headed blackbird 1,104 tr 6 94 
Red-winged blackbird 1,245 tr 2 61 35 1 tr tr 
Savannah sparrow 167 1 10 49 38 1 1 
Total birds 5,811 tr 1 33 63 2 tr tr tr 
a Data from wetlands censused during random sample surveys, 1968-69 
b t r =  <05% 
tiginosus), marsh wren (Cistothorus 
palustris), and common yellowthroat 
(Geothlypis trichas). In 1969, a single 
census was conducted during 20 May-10 
June. 
Data were not included for species rep- 
resented in the count totals by fewer than 
10 pairs. These included the red-necked 
grebe (Podiceps grisegena) , spotted sand- 
piper (Actit is macularia), sedge wren 
(Cistothorus platensis), Le Conte's spar- 
row ( ~ m m o d r a m u s  leconteii), sharp- 
tailed sparrow (A. caudacutus), song spar- 
row (Melospixa melodia), and swamp 
sparrow (M. georgiana) 
RESULTS 
The data on ecological distribution of 
breeding populations of 21 species (Table 
2) were obtained by random sampling and 
thus assess the relative use of the various 
wetland classes by populations of each 
species. (Note: piping plover, the 22nd 
species, did not occur on this sample of 
wetlands.) Seasonal and semipermanent 
wetlands provided habitat for the largest 
proportion of the population of all species 
except the western grebe which was found 
mostly in permanent lakes. Nearly two- 
thirds of the total population were found 
on semipermanent wetlands. All 21 species 
were found in semipermanent wetlands; 
for 11 species, over half of the population 
was found on them. Seasonal wetlands 
were used by 20 species and supported 
about one-third of the total censused pop- 
ulation. From 53 to 64% of the population 
of seven species occupied these wetlands. 
Ephemeral, temporary, alkali, and undif- 
ferentiated tillage wetlands were of little 
importance to the birds listed. 
Among species, the Wilson's phalarope, 
J. Wildl. Manage. 48(2):1984 
Table 3. Density of breeding birds among dasses of wet1ands.O 
Wetland class 
Species 
Pairs Undiffer- 
in sample Semiper- entiated 
N Ephemeral Temporary Seasonal manent Permanent Alkali Fen tillage 
Horned grebe 13 1.4 0.6 0.3 
(0.01) (0.03) (0.15) 
Eared grebe 42 3.9 1.9 1.6 
(0.03) (0.10) (0.15) 
Western grebe 20 0.2 2.8 
(0.01) (1.47) 
Pied-billed grebe 116 5.4 11.9 1.3 12.2 
(0.04) (0.62) (0.70) (0.57) 
Black-crowned night-heron 43 0.4 4.2 1.0 17.2 
trb (0.22) (0.54) (0.80) 
American bittern 58 5.8 3.3 5.8 0.1 8.4 
(0.01) (0.02) (0.30) (0.08) (0.34) 
Northern harrier 16 0.6 1.5 7.5 
tr (0.08) (0.38) 
Virginia rail 17 0.4 1.8 7.5 
tr (0.09) (0.38) 
Sora 165 10.1 12.9 12.6 0.2 25.1 
(0.01) (0.09) (0.62) (0.16) (1.28) 
American coot 1,671 25.2 73.8 180.5 8.9 52.8 
(0.03) (0.51) (8.96) (4.67) (2.69) 
Piping plover 11 0.2 2.2 
(0.01) (1.61) 
Killdeer 65 20.6 7.2 5.3 1.2 2.0 
(0.02) (0.06) (0.24) (0.64) (1.82) 
- Willet 128 10.1 12.3 7.0 1.0 1.3 2.5 
% (0.01) (0.08) (0.35) (0.54) (0.97) (0.13) 
-. Marbled godwit 78 10.1 6.9 3.6 0.1 2.7 5.0 g (0.01) (0.05) (0.18) (0.08) (1.94) (0.26) 
z American avocet 128 3.2 3.2 19.5 26.8 
3 (0.02) (0.16) (14.03) (0.03) 
P, Wilson's phalarope 269 45.4 28.9 11.5 0.1 4.3 5.0 62.5 
09 
(D (0.05) (0.20) (0.57) (0.08) (3.06) (0.26) (0.06) 
rp Black tern 428 5.8 19.0 44.9 3.3 17.2 
m 
- (0.01) (0.13) (2.23) (1.70) (0.80) 
f3 
v Marsh wren 212 4.9 43.8 52.6 
C, 
a (0.04) (2.61) (2.71) 
m 
A 
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red-winged blackbird, and savannah spar- 
row were found in nearly all (six or seven) 
of the eight wetland classes. These species 
generally occupy the peripheral low prai- 
rie and wet meadow areas of most classes 
of wetlands. Six species, including the 
horned grebe, western grebe, northern 
harrier, Virginia rail, marsh wren, and 
common yellowthroat, were restricted to 
only two wetland classes. These species 
usually nest over water or in the tall or 
dense emergent vegetation found in the 
central zones of wetlands. The narrowest 
habitat requirements were shown by the 
western grebe, marsh wren, and yellow- 
headed blackbird. For these, over 90% of 
the population recorded occurred on a 
single wetland class. 
Densities are expressed in pairs per km2 
and pairs per wetland in Table 3. These 
are crude measures of density because they 
are based on the entire wetland, rather 
than on specific zones or plant commu- 
nities used by the birds. On the basis of 
wetland area, highest densities of birds oc- 
curred on the semipermanent class. These 
wetlands supported peak densities of 
American coot and black tern. Fens were 
second in total bird density and were es- 
pecially well used by the pied-billed grebe, 
black-crowned night-heron, American 
bittern, northern harrier, Virginia rail, 
sora, marsh wren, common yellowthroat, 
and yellow-headed blackbird. Temporary 
wetlands ranked third in total bird density 
due primarily to high densities of red- 
winged blackbirds and savannah spar- 
rows. Killdeer and marbled godwit were 
also found in greatest densities on these 
wetlands although most of the use was of 
shoreline areas. Seasonal wetlands sup- 
ported highest densities of horned and 
eared grebe and willet, but only moderate 
densities of most other species. 
Other wetland classes had low total 
densities, but were highly attractive to 
J .  Wildl. Manage. 48(2):1984 
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several individual species. The permanent 
class was highly utilized by the western 
grebe and alkali wetlands supported peak 
densities of the piping plover. Agricultur- 
al use of wetlands obviously decreased 
their value to most species except for the 
American avocet and Wilson's phalarope 
which reached highest densities on wet- 
lands with frequently tilled soils. 
Breeding bird densities expressed on a 
pairs-per-wetland-unit basis (Table 3) 
show the important effects of wetland size 
on the number of birds supported by an 
average wetland of each class. On this ba- 
sis, the average number of pairs on semi- 
permanent, permanent, alkali, and fen 
wetlands was generally high. These were 
the largest-sized wetlands (Table 1). The 
remaining classes contained small num- 
bers of birds on a pairs-per-wetland basis; 
corresponding sizes of these wetlands were 
small. 
Fens contained the greatest average 
number of pairs per wetland of black- 
crowned night-heron, American bittern, 
northern harrier, Virginia rail, sora, marsh 
wren, common yellowthroat, and yellow- 
headed blackbird. Alkali wetlands sup- 
ported the most piping plover, killdeer, 
willet, marbled godwit, American avocet, 
Wilson's phalarope, and savannah spar- 
row, whereas largest numbers of all four 
species of grebe and red-winged black- 
bird were found in permanent wetlands. 
Semipermanent wetlands supported peak 
numbers of only two species, the Ameri- 
can coot and black tern. 
DISCUSSION 
It is beyond the scope of this paper to 
discuss the effects of the large number of 
environmental variables that influence the 
density and ecological distribution of this 
diverse group of birds. Water perma- 
nence forms the basis for classification of 
most of the wetland types here considered 
and our discussion will be mostly limited 
to that factor, especially as it relates to the 
occurrence of zones of marsh and aquatic 
plants that comprise the nesting substrate 
for most bird species studied. 
The information presented on densities 
expressed in pairs per km2 and pairs per 
wetland provides only crude measures of 
the relative attractiveness of the various 
wetland classes. Such information must be 
used with caution, and use of these data 
to estimate potential populations on small 
blocks of land is to be avoided because 
wetlands of all classes vary considerably 
in size and water-retention capability 
(Kantrud and Stewart 1977). Some wet- 
land classes also vary greatly in water 
chemistry and economic use. This also may 
profoundly influence the structure and 
species composition of the vegetative sub- 
strate used by birds. 
Although a general correlation exists 
between average water depth and water 
permanence among ephemeral, tempo- 
rary, seasonal, and semipermanent wet- 
lands, the differences in average depth at 
the beginning of the ice-free period may 
be only a few decimeters (Kantrud and 
Stewart 1977). Much greater differences 
in depth occur later in the growing season 
because of the great variation in rate of 
water loss among the classes. Thus, during 
a median year (water levels were higher 
in 2 years and lower in 3), dates of drying 
for ephemeral, temporary, and seasonal 
wetlands were about 1 May, 1 June, and 
1 October, whereas the semipermanent 
wetlands still contained water at freeze- 
up (Kantrud and Stewart 1977). 
Corresponding differences are evident 
in the plant communities that have adapt- 
ed to the environmental conditions found 
in these wetlands (Stewart and Kantrud 
1971). In all but ephemeral wetlands, these 
communities occur within concentric 
zones peripheral to a central zone of 
J. Wildl. Manage. 48(2):1984 
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greatest water permanence. Vegetation in 
the central zone also is characteristic. In 
semipermanent wetlands, the central 
deep-marsh zone is dominated by com- 
munities of tall robust emergents that may 
be interspersed with beds of submerged 
aquatics. Outside the deep-marsh zone lies 
a shallow-marsh zone dominated by spars- 
er plants of medium height and a few sub- 
dominant submerged aquatics. A zone of 
wet meadow occurs farther shoreward, 
which does not support submerged plants 
and is dominated by shorter junciform 
species. Finally, a low-prairie zone bor- 
dering the uplands may be found. This 
zone is usually dominated by relatively 
short grasses and forbs. In semipermanent 
wetlands, all four zones are usually rep- 
resented. In seasonal wetlands, the shallow 
marsh is central, and so on, until in 
ephemeral wetlands only the low-prairie 
zone is present. Thus, as water perma- 
nence increases, more morphologically and 
ecologically varied plant communities are 
represented. 
Therefore, even without the natural 
disturbances wrought by fire and grazing, 
both horizontal and vertical habitat het- 
erogeneity increases with water perma- 
nence on most types of prairie wetlands. 
Increased water permanence also results 
in a greater variety of invertebrates, 
unless shorelines are abrupt and the con- 
centric zones of vegetation absent or ex- 
ceedingly narrow (G. A. Swanson, pers. 
commun.). However, these generaliza- 
tions cannot be extended to include per- 
manent wetlands, the only other wetlands 
here classified on the basis of water per- 
manence. The central open-water zone of 
permanent wetlands is usually deep and 
large, and unless permanent wetlands 
contain protected bays or are very small, 
wind and wave action precludes the es- 
tablishment of extensive stands of emer- 
gent vegetation. Emergent vegetative 
zones are often absent on permanent wet- 
lands; instead, the shorelines are com- 
posed of boulders, cobbles, pebbles, or 
sand. Productivity of permanent wetlands 
may increase during drought as annual 
plant species germinate on exposed bot- 
tom soils and shallow water areas form 
along receding shorelines. 
Alkali and fen wetlands often maintain 
water for extended periods during 
drought; surprisingly, groundwater seep- 
age into these wetlands may actually in- 
crease during drought. This likely reflects 
a time lag that results from the slow 
movement of groundwater from regional 
topographic highs to topographic lows af- 
ter much earlier precipitation (Winter and 
Carr 1980). 
References to total density of breeding 
birds other than waterfowl on wetlands in 
the prairie pothole region of North Amer- 
ica are few. Very high densities (21 nests/ 
ha) were recorded on a 5.3-ha semiper- 
manent wetland in Iowa (Provost 1947) 
which the author believed to be typical of 
small wetlands in the region. When water 
levels were low, extremely high densities 
(10-34 territorial maleslha) were also 
found by Krapu and Green (1978) in 
North Dakota on four small semiperma- 
nent wetlands. When water levels were 
higher, Krapu and Sorenson (1965) found 
five nests/ha on three large semiperma- 
nent wetlands in North Dakota and Krapu 
and Duebbert (1974) found 744 pairs/km2 
on a very large (350 ha) wetland in the 
southeastern corner of the state. The re- 
sults of these two studies agree well with 
the 724 pairs/km2 we found on semiper- 
manent wetlands during our investiga- 
tion. 
Birds shift to more permanent wetland 
habitats during dry years. During Faanes' 
(1982 and pers. commun.) study, semi- 
permanent, permanent, and alkali wet- 
lands supported much higher breeding 
J. Wildl. Manage. 48(2):1984 
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bird densities than we found. The pro- 
nounced shift of marbled godwit use from 
ephemeral and temporary to semiperma- 
nent wetlands during drought (Ryan 1982) 
illustrates this phenomenon. Whether such 
shifts result from a lack of water in less 
permanent wetlands, or the appearance 
during drought of a newly exploitable food 
resource in the more permanent wetlands, 
is unknown. 
In South Dakota, Weber (1978) cen- 
sused birds on wetlands lying within plots 
selected randomly. The results of Weber's 
study and ours may be compared if only 
the 10 bird species and five wetland classes 
common to both studies are considered. 
Both studies showed highest overall bird 
density on semipermanent wetlands, in- 
termediate values for temporary and sea- 
sonal wetlands, and relatively little use of 
ephemeral and permanent wetlands. In 
addition, both studies showed that the 
greatest number of species occurred on 
seasonal and semipermanent wetlands. 
Species composition and relative abun- 
dance of the more common speeies of birds 
within the various wetland classes were 
also similar except for the red-winged 
blackbird, which attained higher densities 
in seasonal and semipermanent wetlands 
in South Dakota than in North Dakota. In 
contrast, higher densities were recorded 
for this species in ephemeral and tempo- 
rary wetlands in North Dakota. These dif- 
ferences may be due, in part, to the effects 
of wetland size in the respective study 
areas; in North Dakota, the seasonal and 
semipermanent wetlands averaged much 
larger than those in South Dakota whereas 
the ephemeral and temporary wetlands 
were smaller. Open water or sparsely veg- 
etated areas become more common as 
wetland size increases (Sugden 1977,1979) 
due to the effects of wave action. These 
areas are not utilized by the red-winged 
blackbird. This explanation is supported 
by Weber's (1978) multiple regression 
analysis of the factors accounting for 
variation in the number of territorial male 
red-winged blackbirds found on semiper- 
manent wetlands. He found that the per- 
centage of open water had the highest 
negative correlation with the number of 
males, i.e., there was greater use of wet- 
lands with large stands of emergent vege- 
tation. However, reductions in pairs per 
unit area with increases in wetland size do 
not occur for all species. For example, 
Sugden (1979) has shown that, for the 
American coot, lack of interior cover on 
large wetlands may be compensated for 
by greater use of peripheral cover. 
Weller and Spatcher (1965) and Weller 
and Fredrickson (1973) found that the 
greatest number of species occurred on 
semipermanent wetlands when a good in- 
terspersion of emergent cover and open 
water was present. Weber (1978) conclud- 
ed that semipermanent wetlands, in par- 
ticular, were characterized by relatively 
greater habitat diversity. Although we did 
not measure habitat diversity, the large 
number of species that we found on semi- 
permanent wetlands (Table 1) fully sup- 
ports these conclusions. We believe that, 
in semipermanent wetlands, the presence 
of several vegetative zones, each with a 
characteristic life form, creates a greater 
habitat diversity than that found on any 
of the other wetland classes. Each of these 
zones supports a characteristic nesting avi- 
fauna (Bent 1907, Stewart 1975) and may 
also be used by other species for other ac- 
tivities. Except for seasonal, permanent, 
and fen wetlands, which also had relative- 
ly high species diversity, probably because 
of the presence of at least three of the 
zones, other wetland classes contained only 
one or two zones and the number of bird 
species was correspondingly small. Among 
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ephemeral and undifferentiated tillage 
wetlands, only a single zone was repre- 
sented, and use by birds likely was se- 
verely limited by lack of habitat diversity. 
The rapid rate of water loss in these wet- 
lands also precludes high utilization by 
most species. 
The high value of semipermanent wet- 
lands may also be revealed by comparing 
their relative abundance with the propor- 
tion of the total breeding bird population 
they support. These wetlands made up 
about 47% of the total area of wetland 
habitat in the random sample, but sup- 
ported 63% of the total breeding birds 
(Table 2). 
Seasonal wetlands attracted all the com- 
mon birds except the western grebe. Al- 
though, on the basis of area, total bird 
density was only about 60% of that found 
on semipermanent wetlands, most of the 
difference was due to the large numbers 
of American coot and yellow-headed 
blackbirds found in the emergent deep- 
marsh zone of the semipermanent wet- 
lands. Of the 20 species utilizing both types 
(Table Z) ,  nearly half reached higher den- 
sity on seasonal wetlands. This could be 
caused by the effects of wetland size as 
previously discussed and as illustrated by 
the data presented in Table 3, but the 
greater water fertility of seasonal wet- 
lands could have been responsible. Swan- 
son et al. (1974) have shown that nutrient 
availability remains high in seasonal wet- 
lands because of the regularity with which 
organic matter is oxidized as these wet- 
lands become dry during late summer. 
They also noted that temporary and sea- 
sonal wetlands produce invertebrates ear- 
lier in the season than semipermanent 
wetlands because of the more rapid 
warming of their shallow waters. 
The deleterious effect of frequent cul- 
tivation of prairie wetlands on their use 
by birds is evident. During this study, un- 
differentiated tillage wetlands were used 
only by small numbers of killdeer, Amer- 
ican avocet, and Wilson's phalarope. In 
1967, these wetlands made up about 25% 
of the total wetland acreage in the prairie 
pothole region of North Dakota (Stewart 
and Kantrud 1973). Nutrient levels in 
tilled wetlands are undoubtedly very high 
due to regular oxidation of fertile bottom 
soils and additions from agricultural run- 
off. Although production of invertebrate 
food items, at least for waterfowl, can 
sometimes remain high in these wetlands 
if adequate amounts of crop stubble or 
other vegetative debris are available, pres- 
ent tillage methods generally provide a 
poor substrate for invertebrate production 
(Krapu 1974). Nevertheless, we believe the 
general unattractiveness of these wetlands 
is mostly due to lack of suitable nest sites 
for most species. When wetlands are thor- 
oughly tilled and cropped during dry 
years, tall, strong-stemmed perennial 
plants are temporarily eliminated; when 
hydrophyte succession is resumed during 
wet years, the early stages favor short, 
weak-stemmed annuals which cannot sup- 
port the nests of most bird species. 
Although heavily used by a few species, 
ephemeral, temporary, permanent, alkali, 
and fen wetlands were of minor impor- 
tance to most birds. Water is probably 
present in ephemeral and temporary wet- 
lands for too short a period to support 
populations of aquatic food organisms or 
provide overwater nest sites throughout 
the breeding season. Permanent wetlands 
often are excessively deep, poorly vege- 
tated, and contain fish populations that 
may compete with birds for invertebrate 
food items (Swanson and Nelson 1970). 
Alkali wetlands, though exceedingly nu- 
trient rich, contain little or no emergent 
shoreline vegetation; this severely limits 
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nesting opportunities. Fens were used by because of decreases in the extent of 
many species, but were relatively scarce; monotypic stands of emergent vegetation 
thus, their proportional contribution to the and the creation of openings that allow 
support of breeding bird populations was insolation and greater biological produc- 
low. tivity within shallow-water zones. In ad- 
With the exception of the Rallidae, all dition to the control of indiscriminate 
birds discussed in this paper are nongame drainage and soil erosion, it is also impor- 
species. The great overall value of season- tant that reasonably nonexploitative land- 
a1 and semipermanent wetlands shown use practices be maintained in areas where 
here for nongame birds is paralleled by wetlands are protected in order that hy- 
use of these wetlands by breeding water- drological imbalances caused by excessive 
fowl. For example, Kantrud and-Stewart 
(1977) found 90.3% of the breeding wa- 
terfowl population in the prairie pothole 
region of North Dakota on seasonal and 
semipermanent wetlands. Similar high 
percentages of ducks use these types of 
wetlands in the parklands of Canada 
(Smith 1971, Stoudt 1971). 
In conclusion, we believe tracts of grass- 
land containing complexes of seasonal and 
semipermanent wetlands must be pre- 
served in order to avoid drastic population 
declines among marsh-dwelling birds in 
North Dakota and other areas within the 
prairie pothole region. Both plant and an- 
imal species diversity will also be main- 
tained if complexes containing some of the 
less common wetland classes are also pro- 
tected, because such protection would al- 
low organisms greater opportunity for 
successful reproduction, or at least main- 
tenance of populations through the broad 
range of climatic conditions common to 
the prairies. It is important that the var- 
ious vegetative zones of protected wet- 
lands be managed to avoid the deleterious 
effects of either cultivation or idling. 
Burning or grazing or a combination of 
these two forces will be required to main- 
tain wetlands in the best condition for most 
bird species. We have observed many in- 
stances where these forces seemed to ben- 
efit the productivity of prairie wetlands 
and their use by breeding and migrant 
birds. We suspect these benefits accrue 
human withdrawals of groundwater can 
be avoided. 
Finally, it must be stressed that this pa- 
per deals only with use by breeding birds. 
Wetlands in the prairie pothole region are 
also undoubtedly of great, but thus far lit- 
tle known, importance to many other avi- 
an species that make extensive use of these 
wetlands during both spring and fall mi- 
gration. 
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